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The amendment filed 2/2/07 has been entered. Claims 1-8, 10-16, 19-27 and 
30-33 are pending. All objections and rejections not reiterated below are herby 
withdrawn in view of the amendment and arguments filed 2/2/07. 

Claim Objections 

Claim 21 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 21 is directed to a 
system but depends from claim 20, which recites a method. Claim 21 therefore does not 
further limit the METHOD of claim 20. For purposes of further examination, claim 21 is 
interpreted as if it recited "The method of claim 20..." It is noted that claim 21 formerly 
recited "The method of claim 20..." and was NOT previously objected to. 

Claim Rejections - 35 USC § 101 

Claim 19 is directed to a system comprising a model contained on a computer 
readable medium, a plurality of logic constraints, and commands. In view of applicant's 
comments on page 16 of the response filed 2/2/07, the system is interpreted to be a 
"computer component" comprising a computer-readable medium containing a model 
and commands for producing an altered model. Although it is unclear what the actual 
relationship between elements is intended to be (see below), the system is limited to 
comprise a physical element and is therefore statutory. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 2, 21 , and 22 are again rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. This is a NEW MATTER rejection. 

The limitation that "at least a subset" of logic constraints are capable of protecting 
against violation of a kinetic barrier, as recited in amended claims 2 and 21, is also new 
matter. Original claim 2 recite selection of constraints to protect against violation of a 
barrier, but did not limit the selection to be for "at least a subset." The originally filed 
specification does not provide support anywhere for a "at least a subset" of constraints 
which protect against violation of a kinetic barrier. In the response filed 7/28/06, 
applicant does not point to support for the newly recited limitation, and none is apparent, 
as set forth herein, therefore claims 2 and 21 are also rejected for this reason. 

Applicant's arguments filed 2/2/07 have been fully considered but they are not 
persuasive. On pages 23-24 of the response, applicant argues that the originally filed 
specification, on pages 57-58, discloses connectivity restraints which are added by 
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partitioning reactions into subsets and identifying the smallest set of reactions "capable 
of ensuring adequate connectivity" between external metabolites and a biomass 
(emphasis added by examiner). This is not a full and complete disclosure of "at least a 
subset of logic constraints which are capable of protecting against violation of a kinetic 
barrier" as recited in the instant claims. Logic constraints which are capable of 
protecting against violation of a kinetic barrier are not new matter; however, there is no 
disclosure for a subset of these particular constraints. A disclosure such as that set 
forth on pages 57-58 that reactions may be divided into subsets is not a disclosure for a 
subset of constraints which protect against violation of a kinetic barrier. For these 
reasons, the arguments are not persuasive and the rejection is maintained. 

Logic constraints which include "DNA experimental data constraints," as recited 
in claim 22, are new matter. Original claims 1 and 19 limited constraints to include 
"differential DNA microarray experimental data constraints." The originally filed 
specification also discloses "differential DNA microarray experimental data constraints" 
in various places. As argued by applicant on page 24 of the response filed 2/2/07, the 
specification does disclose, on pages 7-9, that constraints may include "DNA microarray 
experimental data." This is not supportive of the broader limitation recited in claim 22, 
therefore applcaint's argument is not persuasive. Nowhere do the original claims or 
specification recite or disclose "DNA experimental data constraints" which are NOT 
derived from "microarray" experiments. As the limitation recited in claim 22 is different 
in scope than that originally disclosed/recited, the examiner maintains that claim 22 
recites new matter, and the rejection is maintained. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-16, 19-27, 29-33 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 1, 6, 19, 23, 29, and 33 recite in each preamble "modeling cellular 
metabolism of an organism" but the steps/instructions of the claims fail to recite any 
relationship of an FBA model to an organism. As it is unclear what relationship is 
intended between the preamble of each claim and the actual steps/limitations recited, 
the claims are indefinite. Claims 2-5, 7, 8, 10-16, 20-22, and 24-27 depend from one of 
claims 1 , 6, 23, and 29, and fail to overcome the indefiniteness of the parent claims, and 
are therefore also indefinite. 

Applicant's arguments filed 2/2/07 have been fully considered but they are not 
persuasive. In response to the argument that addition of the phrase "of a metabolic 
network" clarifies that the FBA model is one of a metabolic network of an organism, it is 
noted that a model of a metabolic network may be constructed for an individual cell or 
organ and does not necessarily require that the model represent a network for the 
entirety of an organism. None of the claimed steps/commands limits the FBA model 
and/or the metabolic network to be one for/derived from an organism. As the 
relationship of the FBA model to an organism is still unclear, the rejection is maintained. 
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Claims 16 and 32 recite that a change is to be engineered in an organism "based 
on" a desired metabolic outcome. The relationship between the engineered change and 
the desired metabolic outcome intended by the phrase "based on" is unclear. 
Specifically, it is unclear whether the engineered change is intended to cause or result 
in the desired metabolic outcome in the organism or is merely a change having some 
unspecified degree of relationship to metabolism. As it is unclear what is intended by 
the phrase "based on", the claims are indefinite. 

Applicant argues in the response filed 2/2/07 that "the engineered change is 
based on the desired metabolic outcome of the model." This does not clarify the phrase 
as it is still unclear what relationship is intended between the engineered change and 
the desired metabolic outcome; i.e. whether the change is engineered to PRODUCE or 
RESULT IN the desired metabolic outcome by or in the organism, or whether the 
change merely has some undefined relationship to the desired metabolic outcome. For 
example, the desired metabolic outcome is 100% increase in production of a protein. If 
an increase of only 30-50% is achieved in the "engineered" organism, is the engineered 
change still one which is "based on" the desired metabolic outcome even though that 
outcome is not actually achieved? What amount of increase would be required for that 
change to be "based on" the desired metabolic change? As the phrase "based on" still 
renders the claims unclear, the rejection is maintained. 

Claim 30 recites the phrase "the flux balance analysis model of the organism" in 
the last two lines. There are at lest two flux balance analysis models recited previously 
in the claim, but no flux balance analysis model specific to an organism is recited 
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anywhere in the claim. It is unclear whether the antecedent basis for "the flux balance 
analysis model of the organism" is intended to be the FBA model constructed in the first 
step of the claims or the altered model (i.e. the model having improved predictive 
capabilities) or whether some other model is intended, therefore the claim is indefinite. 
Claims 31 and 32 depend from claim 30 and are therefore also indefinite. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-8, 12-15, 19, 22-23, 25-27, 30, 31 and 33 are rejected under 35 
U.S.C. 102(e) as being anticipated by PALSSON at al. (US 2002/0012939, filed 
2/2/1999). 

PALSSON teaches modeling cellular metabolism utilizing stoichiometic mass 
balances (para's 31-34), and teaches application of constraints (para's 40-45) which 
result in a restricted (tightened) model (para 40), wherein the constraints may be 
applied to change a flux boundary to thereby produce an improved model (para 43), 
thereby anticipating claims 1, 6, 19, 23, and 33. These constraints may include those 
which are required to meet maintenance requirements with regard to energy (kinetic) 
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requirements; i.e. prevent violation of a kinetic barrier/boundary (para 43) or may 
include "connectivity" constraints; i.e. constraints including information with regard to 
connections between fluxes inside and outside the cell (para 45); thereby anticipating 
claims 2-3, 7, 21, and 25. PALSSON specifically teaches that by adjusting constraints, 
it is possible to optimize the flux distribution through the metabolic network (para's 47 
and 57-59); i.e. to improve/optimize the predictive capabilities of the model as it applies 
to the metabolic network. The constraints are those which relate reaction fluxes and 
metabolic concentrations of analytes in a network (para 45), therefore claim 8 is 
anticipated. PALSSON also teaches use of mixed integer linear programming (para's 
44-46), use of differential DNA microarray data (para 60), and solving for desired 
metabolic outcomes (para 41 and Examples, pp. 5-6), thereby anticipating claims 4-5, 
14-15, 19, 22, 26-27, and 30-31. PAULSSON teaches determination of minimal media 
for growth of an organism, which is inherently a teaching for identifying a minimal set of 
metabolic reactions (para 61), and teaches determining the effect of "deletions" in his 
model (Example 2, p. 6), which is also inherently a teaching for calculating a minimal set 
of reactions necessary for growth, which teachings anticipate claims 12-13. 

Applicant's arguments filed 2/2/07 have been fully considered but they are not 
persuasive. It is noted that applicant admits on pages 30-31 of the response that 
PALSSON application of constraints in FBA models of metabolic processes. In 
response to the argument that PALSSON's constraints are not "logic constraints," 
applicant's attention is directed to para's 54 and 59 wherein constraints placed on the 
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network are defined by a relationship between the amount of a substrate (metabolic 
concentration) and specific uptake rates (reaction fluxes), as recited in claim 8. As the 
description of PALSSON's constraints meets the definition recited in the claims, the 
examiner maintains that PALSSON's constraints are logic constraints The argument 
that the constraints are applied in combination with linear equations is moot as the 
instant claims do not recite that linear equations can not be used in formulation an FBA 
model and/or applying constraints. In fact, claims 12 recites applying a computational 
procedure, and claims 4, 14, and 26 recite applying mixed integer linear programming 
(another computational procedure), therefore it is clear that the claims do NOT exclude 
use of computations, such as the linear equations taught by PAULSSON, in 
combination with constraints, as applied to an FBA model. Arguments with regard to 
stoichiometric boundaries and a regulation matrix are also moot as the instant claims do 
not recite limitations regarding stiochiometric boundaries or a regulation matrix. 

For the reasons set forth above, applicant's arguments are not persuasive and 
the rejection is maintained. 

Conclusion 

No claim is allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marjorie Moran whose telephone number is 571-272- 
0720. The examiner can normally be reached on M-F 6:30 am- 2 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached on 571-272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
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